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<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 244 
<212> PRT 

<213> Escherichia coli 



<400> 1 



Met 


Asn 


Phe 


Glu 


Gly 


Lys 


He 


Ala 


Leu 


Val 


Thr 


Gly 


Ala 


Ser 


Arg 


Gly 


1 








5 










10 










15 




lie 


Gly 


Arg 


Ala 
20 


He 


Ala 


Glu 


Thr 


Leu 
25 


Ala 


Ala 


Arg 


Gly 


Ala 
30 


Lys 


Val 


lie 


Gly 


Thr 


Ala 


Thr 


Ser 


Glu 


Asn 


Gly 


Ala 


Gin 


Ala 


He 


Ser 


Asp 


Tyr 




35 










40 










45 








Leu 


Gly 
50 


Ala 


Asn 


Gly 


Lys 


Gly 
55 


Leu 


Met 


Leu 


Asn 


Val 
60 


Thr 


Asp 


Pro 


Ala 


Ser 


He 


Glu 


Ser 


Val 


Leu 


Glu 


Lys 


He 


Arg 


Ala 


Glu 


Phe 


Gly 


Glu 


Val 


65 










70 










75 










80 


Asp 


He 


Leu 


Val 


Asn 
85 


Asn 


Ala 


Gly 


He 


Thr 
90 


Arg 


Asp 


Asn 


Leu 


Leu 
95 


Met 


Arg 


Met 


Lys 


Asp 
100 


Glu 


Glu 


Trp 


Asn 


Asp 
105 


He 


He 


Glu 


Thr 


Asn 
110 


Leu 


Ser 


Ser 


Val 


Phe 
115 


Arg 


Leu 


Ser 


Lys 


Ala 

120 


Val 


Met 


Arg 


Ala 


Met 
125 


Met 


Lys 


Lys 


Arg 


His 
130 


Gly 


Arg 


He 


He 


Thr 
135 


He 


Gly 


Ser 


Val 


Val 
140 


Gly 


Thr 


Met 


Gly 


Asn 


Gly 


Gly 


Gin 


Ala 


Asn 


Tyr 


Ala 


Ala 


Ala 


Lys 


Ala 


Gly 


Leu 


He 


Gly 


145 










150 










155 










160 


Phe 


Ser 


Lys 


Ser 


Leu 


Ala 


Arg 


Glu 


Val 


Ala 


Ser 


Arg 


Gly 


He 


Thr 


Val 








165 










170 










175 




Asn 


Val 


Val 


Ala 


Pro 


Gly 


Phe 


He 


Glu 


Thr 


Asp 


Met 


Thr 


Arg 


Ala 


Leu 








180 








185 










190 






Ser 


Asp 


Asp 
195 


Gin 


Arg 


Ala 


Gly 


He 
200 


Leu 


Ala 


Gin 


Val 


Pro 
205 


Ala 


Gly 


Arg 


Leu 


Gly 


Gly 


Ala 


Gin 


Glu 


He 


Ala 


Asn 


Ala 


Val 


Ala 


Phe 


Leu 


Ala 


Ser 




210 








215 










220 










Asp 


Glu 


Ala 


Ala 


Tyr 


He 


Thr 


Gly 


Glu 


Thr 


Leu 


His 


Val 


Asn 


Gly 


Gly 


225 










230 










235 










240 


Met 


Tyr 


Met 


Val 



























<210> 
<211> 
<212> 



2 

735 
DNA 



- 1 




<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)...(732) 

<400> 2 

atg aat ttt gaa gga aaa ate gca ctg gta acc ggt gca age cgc gga 
Met Asn Phe Glu Gly Lys lie Ala Leu Val Thr Gly Ala Ser Arg Gly 
15 10 15 

att ggc cgc gca att get gaa acg etc gca gee cgt ggc gcg aaa gtt 
lie Gly Arg Ala He Ala Glu Thr Leu Ala Ala Arg Gly Ala Lys Val 
20 25 30 

att ggc act gcg acc agt gaa aat ggc get cag gcg ate agt gat tat 
He Gly Thr Ala Thr Ser Glu Asn Gly Ala Gin Ala He Ser Asp Tyr 
35 40 45 

tta ggt gec aac ggc aaa ggt ctg atg ttg aat gtg acc gac ccg gca 
Leu Gly Ala Asn Gly Lys Gly Leu Met Leu Asn Val Thr Asp Pro Ala 
50 55 60 

tct ate gaa tct gtt ctg gaa aaa att cgc gca gaa ttt ggt gaa gtg 
Ser He Glu Ser Val Leu Glu Lys He Arg Ala Glu Phe Gly Glu Val 
65 70 75 80 

gat ate ctg gtc aat aat gee ggt ate act cgt gat aac ctg tta atg 
Asp He Leu Val Asn Asn Ala Gly He Thr Arg Asp Asn Leu Leu Met 
85 90 95 

cga atg aaa gat gaa gag tgg aac gat att ate gaa acc aac ctt tea 
Arg Met Lys Asp Glu Glu Trp Asn Asp He He Glu Thr Asn Leu Ser 
100 105 HO 

tct gtt ttc cgt ctg tea aaa gcg gta atg cgc get atg atg aaa aag 
Ser Val Phe Arg Leu Ser Lys Ala Val Met Arg Ala Met Met Lys Lys 
115 120 125 

cgt cat ggt cgt att ate act ate ggt tct gtg gtt ggt acc atg gga 
Arg His Gly Arg He He Thr He Gly Ser Val Val Gly Thr Met Gly 
130 135 140 

aat ggc ggt cag gec aac tac get gcg gcg aaa gcg ggc ttg ate ggc 
Asn Gly Gly Gin Ala Asn Tyr Ala Ala Ala Lys Ala Gly Leu He Gly 
145 150 155 160 

ttc agt aaa tea ctg gcg cgc gaa gtt gcg tea cgc ggt att act gta 
Phe Ser Lys Ser Leu Ala Arg Glu Val Ala Ser Arg Gly He Thr Val 
165 170 175 

aac gtt gtt get ccg ggc ttt att gaa acg gac atg aca cgt gcg ctg 
Asn Val Val Ala Pro Gly Phe He Glu Thr Asp Met Thr Arg Ala Leu 
180 185 190 

age gat gac cag cgt gcg ggt ate ctg gcg cag gtt cct gcg ggt cgc 
Ser Asp Asp Gin Arg Ala Gly He Leu Ala Gin Val Pro Ala Gly Arg 
195 200 205 

etc ggc ggc gca cag gaa ate gec aac gcg gtt gca ttc ctg gca tec 
Leu Gly Gly Ala Gin Glu He Ala Asn Ala Val Ala Phe Leu Ala Ser 



48 
96 
144 
192 
240 
288 
336 
384 
432 
480 
528 
576 
624 
672 



210 



215 



220 
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„+■ *-+a cat qtg aac ggc ggg 720 

B S E E S |I 3 ffi K - i - ?a? - ° ly S 

225 23 735 

atg tac atg gtc tga 
Met Tyr Met Val 



<210> 3 
<211> 36 

illll Slf l-Ul -qP— 



3j£ artificially synthesized primer sequence 
aaaggatcca'acaatgaatt ttgaaggaaa aatcgc 



<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



: 2 2 2 2 0 3 : Artificially synthesized primer sequence 
tgcctcgagftatcagacca tgtacatccc gc 



<210> 5 
<211> 248 

<212> PRT ... lis 
<213> Bacillus subtilis 



<400> 5 a« 0 Lvs Thr Ala He Val Thr Gly Ala Ser Arg 

Met Asp Met Leu Asn Asp Lys ^ £ ^ 

1 « o«»- tip Ala Leu Ala Leu ai* ^ _ n 

Gl y xle Gly «g Ser Xle * ^0 ^ ^ 

Val val val «n *yr Ser * " ^ ^ Lys „. M p 

35 „ .,„4_ rlv Ara Lvs Ala He Aia vdi ^ 

A^r, riu He Lys Ser Met Gly Arg ^ &Q 

Asp Glu lie ±jy = 5 °" Th Leu Ser 

Val ser >sn Pro Oln >sp Val oln >.n Met lie x-,s Gin Thr 
val Phe ser Thr lie Zl He « val » « - «, Ue 

85 ^ r = ri„ Asd Glu Trp Asp Asp Val lie 

Mp A5 „ Le U lie Met Arg «et Lys G£ « ^ ^ ^ 

,sn Xle ffl ~ « V. | - ; m ffi _ _ ne 

Gin Met Met Lys Gin Arg Ser Gly Arg 14Q 

val Gly val ser Gly Asn Pro oly Gin ,1a Asn V ~ & 

Val Gly vai => 2 lbb la Ser 

HI Gly Val He Gly Leu Thr Lys Ser Ser Ala Lys ^ 
Ala Gly va 170 Thr Asp 

Arg Asn He Thr Val Asn Ala He Ala Pro Gly 
1 on 



180 

- 3 - 



36 



32 



Met Thr Asp Lys Leu Ala Lys Asp Val Gin Asp Glu Met Leu Lys Gin 
Ile Pro til Ala Arg Phe Gly SSu Pro Ser Asp Val Ser Ser Val Val 
Thr Pne Leu Ala Ser olu £y Ma Arg Tyr Met Thr Gly Gin Thr Leu 

III Ile Asp Gly Gly Met Val Met 
245 

<210> 6 
<211> 747 
<212> DNA 

<213> Bacillus subtilis 



<220> 

<221> CDS 

<222> (1>...(744) 

<400> 6 . . ^_ act aac gca tec cgc 

£? S5 Mel £ £ 1% £ S IS Se SS E, 8, L. S S 

s a 85 a a a a a a a a a a a a a 

20 ^ b 

?s a fa? a a a a a a a a a a a a a 
a ss a a a a a a a a a a a a a a 

50 55 

. „ _ ar , -to ata aaa gaa aca ttg tct 

gta tea aat ccc gaa gat gta caa aac atg ata a g ger 
Val Ser Asn Pro Glu Asp Val Gin Asn Met lie Lys ox &q 

70 

ss a a a a a a a a a a a a a a a 

85 

a a a a a a a a a a a s a a a a 

100 105 

4- ++r aac tac aca aaa get gtt aca aga 

ss a a a a a a a & ~ ~ «i Tte 

115 "° 

eaa atg atg aaa eag cgt tea ggc cgc att att aac gta teg tct ate 

Gin Met Met Lys Gin Arg Ser Gly Arg He lie Asn 
130 1Jb 

a a is a a a a a a a a a a a a 

145 150 

k a a a as a a a a a a a a a a a 

165 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 
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cga aat att acg gta aac gca at. „ cca gga ttt ate tea act gat 
Arg Asn He Thr Val Asn Ala He Ala Pro GJ.y 
180 185 

3 s e s: £ e Se g *s as c e s si s 
s s s s s £ ss c s s S i = s « « 

210 215 
aeg tte eta get tea gag gga get cgt tat atg aea gge eaa aeg ett 
Thr Phe Leu Ala Ser Glu Gly Ala Arg Tyr Met Tnr y ^ 
225 230 

cat att gac ggc gga atg gtg atg taa 
His He Asp Gly Gly Met Val Met 
245 



<210> 7 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



576 



624 



672 



720 



747 



^223> Artificially synthesized primer sequence 

<400> 7 33 
ggaccatgga tatgettaat gataaaaegg eta 

<210> 8 
<211> 34 
<212> DNA 

<213> Artificial Sequence 

tllll Artificially synthesized primer sequence 

<400> 8 34 
gagaagcttc tcgagttaca tcaccattcc gecg 

<210> 9 
<211> 246 
<212> PRT 

<213> Ralstonia eutropha 
„et Thr^n Arg He Ala Tyr val Thr Gly Gly Met Gly Gly lie Gly 
Thr Ala II. eye Gin Arg Leu Ala Lys A„p Gly Phe Arg Val Val Ala 
Gly Cys Gly Pro Asn Ser Pro Arg Arg Glu Lys Trp Leu Glu Gin Gin 
Lys Ala Leu Gly Phe Asp Phe lie Ala ser Glu Gly Asn Val Ala Asp 
Trp Asp ser Thr Lys Thr Ala Phe Asp Lys val Lys ser Glu V,l Gly 
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Glu val Asp Val Leu He Asn As» Ala Gly He Thr Arg Asp Val Val 
Phe Arg Lys Met Thr Arg Ala Asp Trp A.p Ala val He Asp Thr Asn 
L eu Thr Ser Leu Phe Asn val Thr Lye Gin Val lie Asp Gly Met Ala 
Asp Arg Trp Gly Arg lie V.l As„ lie Ser Ser val Asn Gly Gin 
Ly . Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly Leu 
S2 Gly Phe Thr Met "la Leu Ala Gin Glu val Ala Thr Lys Gly val 
Thr val Asn Thr val Ser Pro Gly Tyr He Ala Thr Asp Met val Lys 
Ala He Arg o!n Asp val Leu Asp Lys He V.l Ala Thr He Pro Val 
Lys Arg Leu Gly Leu Pro Glu Glu He Ala ser He cy. Ala Trp Leu 

Ser III Olu Glu Ser Gly Phe ser Thr Gly Ala Asp Phe Ser Leu Asn 

nn ' J5 



225 230 
Glv Gly Leu His Met Gly 
245 



<210> 10 
<211> 741 
<212> DNA 

<213> Ralstonia eutropha 

<220> 

<221> CDS 

<222> (1)...(738) 

<400> 10 . . oat ate oqa 48 



SSH 2S £ S Tr 83 S 8g 85 S 8S 85 S SS 
S 8= £ SS a a?? S E 51 Ifp 85 S S 83 83 E 

20 25 

ss r. 85 a a 3 a a| a a ss ss a a a a 
a a a ss Se ss a a a a a sg a a a a 

50 55 
tgg gac teg acc aag ace gca *tc gac aag gtc aag tec gag gtc ggc 
Trp Asp Ser Thr Lys Thr Ala Phe Asp uys vax y QQ 
65 70 

a ss & ?3 a ss a a a ss a a a a sa & 

85 90 
a Arg 58 Me? £ Arg Sa IS S3 £ S 52 £ K ?= aS 



96 



144 



192 



240 



288 



336 
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ctg acc teg ctg ttc aac gtc acc aag cag gtg ate gac ggc atg gec 384 
Leu Thr Ser Leu Phe Asn Val Thr Lys Gin Val lie Asp Gly Met Ala 
115 120 125 

gac cgt ggc tgg ggc cgc ate gtc aac ate teg teg gtg aac ggg cag 432 
Asp Arg Gly Trp Gly Arg lie Val Asn lie Ser Ser Val Asn Gly Gin 
130 135 140 

aag ggc cag ttc ggc cag acc aac tac tec acc gec aag gee ggc ctg 480 
Lys Gly Gin Phe Gly Gin Thr Asn Tyr Ser Thr Ala Lys Ala Gly Leu 
145 150 155 160 

cat ggc ttc acc atg gca ctg gcg cag gaa gtg gcg acc aag ggc gtg 528 
His Gly Phe Thr Met Ala Leu Ala Gin Glu Val Ala Thr Lys Gly Val 
165 170 175 

acc gtc aac acg gtc tct ccg ggc tat ate gec acc gac atg gtc aag 576 
Thr Val Asn Thr Val Ser Pro Gly Tyr lie Ala Thr Asp Met Val Lys 
180 185 190 

gcg ate cgc cag gac gtg etc gac aag ate gtc gcg acg ate ccg gtc 624 
Ala lie Arg Gin Asp Val Leu Asp Lys lie Val Ala Thr lie Pro Val 
195 200 205 

aag cgc ctg ggc ctg ccg gaa gag ate gec teg ate tgc gee tgg ttg 672 
Lys Arg Leu Gly Leu Pro Glu Glu lie Ala Ser lie Cys Ala Trp Leu 
210 215 220 

teg teg gag gag tec ggt ttc teg acc ggc gee gac ttc teg etc aac 720 
Ser Ser Glu Glu Ser Gly Phe Ser Thr Gly Ala Asp Phe Ser Leu Asn 
225 230 235 240 

ggc ggc ctg cat atg ggc taa 741 
Gly Gly Leu His Met Gly 
245 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially synthesized primer sequence 
<400> 11 

agtggatcca atgactcagc geattgegta 30 

<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially synthesized primer sequence 
<400> 12 

aacaagcttc tcgagttagc ecatatgeag geege 35 

<210> 13 
<211> 31 
<212> DNA 



- 7 - 



• ♦ 



<213> Artificial Sequence 

Jz2?i Artificially synthesized sequence 

<400> 13 31 
aattctcgag taatctagag gaattctaaa a 

<210> 14 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

$223^ Artificially synthesized sequence 

<400> 14 31 
ctagttttag aattcctcta gattactcga g 

<210> 15 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

illt Artificially synthesized primer sequence 

35 

gaggaa^cftacatgtatc cagatttaaa aggaa 

<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<H§> Artificially synthesized primer sequence 

<400> 16 30 
ggtaagcttt cattaaccgc ggcctgcctg 

<210> 17 
<211> 806 

<212> DNA , . 

<213> Bacillus subtilis 

<220> 

<221> CDS 

<222> (12)... (794) 



^s?.^ « ~ g - « - s s & s s s 
e a s sse a f 0 » s » E i s 52 1?? s 

gag 9 ca aaa f? £t go aac «t tjt gt aat aaa caa gat ec g 

Glu Gin Ala Lys Val Val He Asn lyr y ^ 45 
30 35 



98 



146 
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S S S! SI S! «! « » !S SSS E « S! 

50 bb 

£ e e ft £ s £ e a E £ s £ s a e 

65 

£ E £ 5! E £ E £ £ S £ » Si £ £ E 

80 85 

if y £ £ e e ?s e s e a s s £ £ e s 

£ £ £ E SB £ £ a £ E E £ £ E E § 

110 115 

£ £ £ £ $ S fa! £ £ g £ £ SB =S £ £ 

130 J - 3D 

ai-f cct taa ccg tta ttt gtc cac 
£ £ £ £ fa? £ £ fa? £ « S - - Jg Va! Hie 

£ ffi £ £ £ SB 1?? - £ £ £ £ £ £ ~ K 

160 165 

£ £ £ E S £ SB S K £ £ £ S E £ SB 

175 180 

B £ £ £ £ £ E E E £ EE B £ £ S 

190 195 

£ E £ £ E £ S S £ £ E - S E S £ 

J 210 

£ S £ E S £ E E i| £ E £ £ § E £ 
£ £ £ SB £ £ £ i E C E ffi 5S £ £ S 

240 245 
cct tea ttc cag gca ggc cgc ggt taatgaaagc tt 
Pro Ser Phe Gin Ala Gly Arg Gly 
255 260 



194 



242 



290 



338 



386 



434 



482 



530 



578 



626 



674 



722 



770 



806 



<210> 18 
<211> 261 
<212> PRT 

<213> Bacillus subtilis 
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<400> 18 T „ a Val Val A ia lie Thr Gly Ala Ala 

Met Tyr Pro Asp Leu Lys Gly Lys Val Val Axa lg 

^ _ «, ^ - - - - - - - - ns 7 

Lys val m .2 - ~ Iyr « » w . - « - - - 

Lys OX- oxi VaX XI. «. M| OXy OX, 0X» *X. VaX VaX VaX OX„ y 
MP Thr ,y OXU CXu Jp VaX W B *,n XXe VaX OX„ THr ,Xa XX. 

Lys .X. - OX, ~ xIS **P XX. Met XX. »» - L «» -» - 

85 „• rm Met Pro Leu Lys Asp Trp Asp Lys Val 
Asn Pro Val Pro Ser Ha.s Glu Met Pro ia y n0 

100 t Thr Glv Ala Phe Leu Gly Ser Arg Glu Ala He 
He Gly Thr Asn Leu Thr Gly Ala me ^ 

Lys rrr S VaX 0X U *.n «P XX. OXy A» VaX " "f ~ 

Ser SS HXs CXU V.X XX. So «, « - £ "° ~ * ° | 

i£ Lys OXy OXy XXe £ X- Met «- -X. »r X- - - .Xu Tyr 

165 r . Pro Giy Ala He Asn 

Ala Pro Lys Gly He Arg Val Asn Asn He Gly 190 

180 , T Ala Asp Pro Lys Gin Lys Ala Asp 

Thr Pro He Asn Ala Glu Lys Phe Ala Asp y ^ 

val Glu HI Met He Pro M f fly Tyr He Gly Glu Pro Glu Glu e 
Ala III Val Ala Ala Trp Leu Ala Ser Lys Glu Ala Ser Tyr Va, r 
HI He Thr Leu Phe III Asp Gly Gly Met Thr Gin Tyr Pro Ser Phe 



245 

Gin Ala Gly Arg Gly 
260 
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